10/h (n = 40, sleep apnoea group) and those whose apnoea-hypopnoea index was 10/h or less (n = 12, snorer group).
The MP-H was similar in snorers and age matched control subjects, but was significantly greater in the older than in the younger control subjects (22-1 (6-1) vs 17-0 (6 8)). The soft palate was longer in subjects who snored (both sleep apnoea patients and snorers) than in control subjects. The MP-H distance significantly correlated with age for all subjects (snorers and controls) and for the control subjects alone. This study shows that non-apnoeic snorers February 1991 Obstructive sleep apnoea syndrome is characterised by recurrent occlusion of the upper airways resulting from inspiratory collapse of the pharyngeal walls. This occurs when the forces developed by contraction of the pharyngeal dilator muscles are less than the negative inspiratory pressure. ' Any reduction in upper airway calibre (for example, by structural abnormalities) may contribute to this collapse: the narrower the upper airways the greater the inspiratory transmural pressure gradient (Bernoulli principle) and the instability of the upper airways. In addition, these structural abnormalities decrease the operating length of the pharyngeal dilator muscles, compromising their mechanical efficiency.' A reduction in pharyngeal area predisposes to the development of a sleep apnoea syndrome.2' These upper airway abnormalities may be subtle and detectable only by computed tomography,5 acoustic reflection,6 or cephalometry."'
Patients with sleep apnoea commonly have cephalometric abnormalities by comparison with younger control subjects. It is not known, however, if cephalometric measurements are influenced by age. Studies using cineradiography'4 and acoustic reflection6 have found upper airway abnormalities in snorers without sleep apnoea. Symptomless snorers have cephalometric abnormalities,'5 but their measurements have not been compared with those from patients with sleep apnoea. We have compared the cephalometric measurements obtained in snorers with and without the sleep apnoea syndrome and in young and older normal non-snorers. Our objectives were to determine which measurements were most abnormal in patients with obstructive sleep apnoea and in snorers, and to determine whether age influences these measurements.
Methods

SUBJECTS
Eighty four white men were included in the study. Fifty two subjects were referred to our sleep laboratory for investigation of snoring and symptoms suggesting the sleep apnoea syndrome (morning headaches, nocturnal awakings and chokings, poor sleep quality, daytime somnolence). The other 32 subjects were recruited from the cardiopulmonary staff of our institution; all were non-snorers (according to their spouse or other family members) and had no clinical evidence of the sleep apnoea syndrome.
STUDY DESIGN
Lateral cephalometric radiographs were obtained for each subject with the technique described by Riley et al.7 The conventional landmarks were determined (fig 1) with the subject's head in the neutral position, eyes looking directly forward at a film tube distance of exactly 60 inches (152 cm). Dental prostheses were removed for cephalometric measurements in the 20 subjects who had them (18 with sleep apnoea, two snorers). All radiographs were interpreted by the same investigator (GC), who did not know the apnoea-hypopnoea indices were defined by the frequency of these events per hour of sleep.'7 Sleep apnoea was diagnosed when the apnoeahypopnoea index was over 10.18 Obstructive events accounted for most apnoeic and hypopnoeic respiratory abnormalities in all our subjects. The 84 subjects were divided into four groups: (1) those with obstructive sleep apnoea (n = 40); (2) snorers with an apnoeahypopnoea index of 10 or less (n = 12); (3) non-snorers similar in age to the patients with sleep apnoea and the snorers (control group 1, n = 17); and (4) young non-snorers (control group 2, n = 15). STATISTICAL 
ANALYSIS
Differences between the four groups for age, body mass index, and cephalometric measurements were assessed first by an analysis of variance (ANOVA) and then by a StudentNewman-Keuls test for multiple comparisons when ANOVA showed a significant difference between the different groups. For the comparison of two groups (patients with sleep apnoea and snorers) we used an unpaired Student's t test for parametric variable (total sleep time) and a Mann-Whitney U test for non-parametric variables (sleep stages, apnoea index, apnoea-hypopnoea index, mean sleeping Sao,).
Correlation analysis between age and cephalometric measurements was done by linear regression by the least squares method.
Results
Anthropometric characteristics of the different groups are given in table 1. The mean age was similar in the patients with sleep apnoea, snorers, and control group 1. By definition, subjects in control group 2 were younger than those in the other groups. The body mass index was significantly higher in those with sleep apnoea than in the snorers of either control group. The body mass index was similar in the snorers and the two control groups.
The results of the sleep studies obtained in the patients with sleep apnoea and the snorers are shown in table 2. The total sleep time was similar in the two groups. Patients with sleep There was a significant relation between age and the MP-H distance in the two control o groups, who differed only by age (fig 4) . This o relation was also observed when all four groups were included in the analysis. The length of the *'---soft palate and the posterior airway space were rROL 2 not correlated with age. 
